
MATH 1B MIDTERM 1 (002)

PROFESSOR PAULIN

DO NOT TURN OVER UNTIL
INSTRUCTED TO DO SO.

CALCULATORS ARE NOT PERMITTED

THIS EXAM WILL BE ELECTRONICALLY
SCANNED. MAKE SURE YOU WRITE ALL
SOLUTIONS IN THE SPACES PROVIDED.
YOU MAY WRITE SOLUTIONS ON THE
BLANK PAGE AT THE BACK BUT BE
SURE TO CLEARLY LABEL THEM

Formulae
!

tan(x) dx = ln | sec(x)|+ C

!
sec(x) dx = ln | sec(x) + tan(x)|+ C

!
1

1 + x2
dx = arctan(x) + C

!
1√

1− x2
dx = arcsin(x) + C

d tan(x)

dx
= sec2(x)

d sec(x)

dx
= tan(x) sec(x)

1 = sin2(x) + cos2(x) 1 + tan2(x) = sec2(x)

cos2(x) =
1 + cos(2x)

2
sin2(x) =

1− cos(2x)

2

|ETn | ≤ K(b− a)3

12n2
|ESn | ≤

K(b− a)5

180n4
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Math 1B Midterm 1 (002)

This exam consists of 5 questions. Answer the questions in the
spaces provided.

1. Compute the following integrals:

(a) (10 points) !
x sin(x) dx

Solution:

(b) (15 points) ! √
x2 − 1

x4
dx

Solution:
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2. (a) (15 points) Express the following rational function

3x3 + 2x2 + x+ 1

x4 + x2

as a sum of partial fractions.

Solution:

(b) (10 points) Hence evaluate the integral

!
3x3 + 2x2 + x+ 1

x4 + x2
dx

Solution:
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3. (25 points) Find the arc length of the curve

y =
x2

4
− ln(

√
x)

between x = 1 and x = 2.

Solution:
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4. Determine if the following improper integrals are convergent or divergent. Justify your
answers.

(a) (10 points) ! −1

−∞

sin(x2) + 2

x2
dx

Solution:

(b) (15 points) ! 1

0

cos(1/x)

x2
dx
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5. (25 points) For n a positive integer, let Tn be the trapezoidal approximation of the
definite integral ! 1

−1

x4 − 6x2 + x+
23

10
dx.

Is it possible that T100 = 0.99? Carefully justify your answer. Hint: What is the exact
value of the integral?

Solution:

END OF EXAM

7 Cx x 6 2 at 23
10

7 Ciel 4 3 12 1 7 a 127cL 12
on C l I

7 sa 112 2 12 E 121 12 12 E 24

Eto e 24.23 24
12 1002 poor O OO 16

x 6 2 x 2 doc 2 3 Iz K2 2 a
t

i

Eg L t Z
1

Too O 99 ET O ol E O 0016

tCoo O 94








